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Spontaneous embolization resulting in peripheral arterial occlusion remains a significant cause of morbidity and limb
loss. Accurate localization and correction of the embolic source is paramount for the prevention of further episodes and
for the preservation of long-term patency and limb salvage. Common well-recognized embolic sources include intracar-
diac thrombus or myxoma, and thrombus within arterial aneurysms or complex atherosclerotic plaques. Less common is
thrombus arising de novo in an otherwise normal aorta, possibly as a result of prior trauma, occult arteriopathy, and/or
hypercoagulability. Reported herein are three cases of peripheral or mesenteric embolization arising from large thrombi
within the visceral aortic segment, with minimal evidence for atherosclerosis or other aortic pathology. Each patient was
treated with visceral aortic thrombectomy using a direct surgical approach. (J Vasc Surg 2002;36:839-43.)
The syndromes of spontaneous arterial embolization,
including large artery macroembolization causing acute
ischemia,1,2 as well as microembolization causing blue toe
syndrome,3 are well-recognized clinical entities. Once the
acute process has been treated, a search for the offending
embolic source must be initiated to prevent further epi-
sodes. In large series, the most common sources of periph-
eral embolism include intracardiac thrombi,4,5 thrombus
within arterial aneurysms,5 thrombus overlying complex
atherosclerotic plaques,6 and paradoxical embolization
from deep venous thrombosis.
An additional and increasingly recognized potential
source of peripheral embolization is mural aortic throm-
bus.3,7-19 First reported in 1957,20 roughly 80 cases have
been documented within the world’s literature. In most
cases, the thrombi have formed overlying intrinsic aortic-
wall pathology such as an aneurysm or complex plaque.
Rarely, however, the intraaortic thrombi have appeared to
arise de novo without accompanying aortic-wall pathology,
and such lesions have been reported in the ascending, 7,21
and descending thoracic7,10,11,15,19,22-24 and infrarenal
aortic segments.8,10 Reported herein are three cases of
spontaneous peripheral or mesenteric embolization arising
from large thrombi within the visceral aortic segment, with
minimal evidence for atherosclerosis or other preexisting
aortic-wall pathology.
CASE REPORTS
Case 1. A 45 year-old African American female presented to
the emergency room with bilateral lower extremity rest pain. Her
medical history was remarkable for a 20 pack-year smoking habit as
well as a remote history of blunt vehicular trauma. Physical exam-
ination revealed pulseless, cool lower extremities with intact motor
and sensory function and without audible Doppler signals in the
feet. Aortography revealed a large supraceliac aortic thrombus, 5
cm in length, with seemingly normal underlying and surrounding
aorta (Fig 1, A). There were intraluminal filling defects and seg-
mental occlusions of the internal iliac arteries bilaterally and the left
profunda femoris artery, along with bilateral superficial femoral
artery occlusion (Fig 1, B) and runoff via reconstituted posterior
tibial arteries.
She was hospitalized and anticoagulated with heparin. She was
taken to the operating room, where an exploratory procedure was
undertaken via a thoracoabdominal-type incision with extension
into the eighth interspace. The aorta appeared externally normal,
and the visceral arteries were separately controlled. Systemic hep-
arin was administered, and a lateral aortotomy revealed extensive
organized thrombus that was extracted, and the aorta was closed
using a Dacron patch. Pathologic examination of the thrombus
was unrevealing.
The patient did well postoperatively, including resolution of
rest pain of the right foot. However, her critical left lower extremity
ischemia with rest pain persisted. After 12 days, she was returned to
the operating room for left profunda thrombectomy and patch
profundaplasty, along with left femoral–posterior tibial artery by-
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pass using nonreversed translocated ipsilateral greater saphenous
vein. The patient had been medicated preoperatively with intrave-
nous immunoglobulin, and heparin was again administered in the
operating room. The procedure was complicated by intraoperative
graft thrombosis necessitating thrombectomy. She subsequently
recovered without complications and was discharged home on
warfarin therapy. Serologic evaluation for hypercoagulation was
negative, including tests for protein C, protein S, and antithrombin
III deficiencies, as well as the presence of anticardiolipin antibodies
and the factor V Leiden mutation. Heparin-induced platelet ag-
gregation was identified, although the platelet count never fell
below 59,000/L. Both vascular reconstructions remain primarily
patent without assistance after 4 years.
Case 2. A 57 year-old African American woman complained
of acute abdominal pain and emesis. Her medical history was
remarkable for smoking, squamous cell carcinoma of the soft
palate, and a prior cerebrovascular accident. Computed tomogra-
phy scan showed a near-occlusive thrombus in the suprarenal aorta
near the orifices of the celiac and superior mesenteric arteries with
circumferential aortic calcification (Fig 2).
The patient was taken urgently to the operating room, where
she underwent exploration via a thoracoabdominal approach. After
establishing vascular control of the visceral arteries, a longitudinal
aortotomy was made that revealed organized thrombus. The un-
derlying aortic wall and visceral arterial origins appeared normal
except for calcification. No frank ischemia of the intestinal tract was
noted. The aortotomy was closed primarily. Her postoperative
course was uncomplicated and the patient was discharged after 8
days. Subsequent serologic evaluation for hypercoagulability in-
cluding protein C, protein S, antithrombin III, lupus anticoagu-
lant, and factor V Leiden mutation was negative. Her abdominal
pain had resolved. She is well without further events after 2 years.
Case 3. A 40 year-old Caucasian man with a long history of
smoking and alcohol abuse had undergone right above-knee am-
putation for acute arterial ischemia at an outside institution. He
presented to a second outside institution 1 year later with acute
ischemia of the contralateral left leg. An aortogram revealed a large
filling defect in the juxtarenal aorta (Fig 3, A), and peripheral
arteriogram revealed abrupt occlusion of the left popliteal artery
(Fig 3, B). He was treated with catheter thrombectomy, which
restored perfusion to the left lower extremity. He was anticoagu-
lated with coumadin and transferred to our facility to be evaluated
for aortic thrombectomy. Computed tomographic scan redemon-
strated the aortic filling defect (Fig 4). There were no palpable
Fig 1. Peripheral embolization from the paravisceral aorta in a
45-year-old woman. TOP, Anteroposterior aortogram showing a
large filling defect in the supraceliac aorta (white arrow). BOT-
TOM, Peripheral arteriogram showing embolic occlusion of both
superficial femoral arteries (black arrows).
Fig 2. Paravisceral aortic thrombus in a 57-year-old woman.
Computed tomographic scan of the abdomen showing a near-
occlusive thrombus in the suprarenal aorta near the orifice of
superior mesenteric artery (black arrow).
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pulses in the left leg, suggesting interval popliteal rethrombosis.
The left foot had audible Doppler signals and was not threatened.
He was taken to the operating room and explored though a
midline incision. The aorta, superior mesenteric, renal, and inferior
mesenteric arteries were controlled. The aorta was opened longi-
tudinally revealing a large thrombus burden. Direct thrombec-
tomy was performed followed by Dacron patch aortoplasty. Left
superficial femoral-to-anterior tibial artery bypass was performed
during the same hospitalization, thereby restoring a dorsalis pedis
pulse in the foot. Serologic evaluation for hypercoagulability in-
cluding factor V Leiden, protein C, protein S, antithrombin III,
and lupus anticoagulant was negative. The patient was discharged
in good condition but returned 8 weeks later with infrainguinal
graft failure. He was offered secondary revascularization but re-
quested extremity amputation, which was performed uneventfully.
He is now well 30 weeks after amputation.
DISCUSSION
The formation of mural thrombus in the aorta as a
cause of peripheral embolization is a well-known phenom-
enon. First described in 1957,20 it has been the focus of
a number of case reports and small clinical series, with a
total of 83 cases described in the English-language liter-
ature.3,9-12,14-21,23-34 Thrombus may be found in any aor-
tic location including the ascending and descending tho-
racic, paravisceral, and infrarenal segments. Clinical
presentations vary widely and include cerebrovascular in-
sufficiency,19,25 upper extremity ischemia,9,13,14,17,21
splenic infarction,22,35 pseudovasculitis,33 multisystem or-
gan failure,24 mesenteric ischemia,14,22,26,29,32 renal fail-
ure,7,22 pancreatitis,10 peripheral microembolization with
“blue toe syndrome”,3 and/or lower extremity claudica-
tion and rest pain.8,10,11,13,15-17,19,27,29 The increased rec-
ognition of aortic mural thrombus in recent years has
undoubtedly been aided by the liberal use of computed
tomography, magnetic resonance imaging, and transesoph-
ageal echocardiography.3,7,15,17,19,21,24,29
Aortic mural thrombi usually arise as a consequence of
preexisting aortic pathology. Thrombogenic lesions such as
aneurysm, atherosclerotic plaque, and/or dissection are
found to underlie the vast majority of aortic thrombi.5,6
Less common are so-called spontaneous or idiopathic
thrombi, which are found either by serendipity or during
evaluation for peripheral embolization. Hartwright et al11
described a 60-year-old woman with mural thrombus in the
descending thoracic aorta which, on exploration, revealed
the aortic wall to be “mildly irregular” but with no other
abnormality. The patient ultimately required direct aortic
thrombectomy. Similarly, Aldrich et al22 reported two cases
of thoracic aortic mural thrombus that showed no or only
minimal atherosclerotic change. Both of these patients
were treated successfully, one with direct thrombectomy
and one with chronic systemic anticoagulation. Similar
cases of thrombus appearing in normal thoracic aortic
segments have been reported by Doughty et al,21 Wells et
al,19 Porembka et al,24 Lozano et al,15 and Crawford et al.7
Primary mural thrombi in the paravisceral aorta are
even more rare. The few available reports in the literature
describe patients with serious risk factors for thrombosis
such as acute pancreatitis10 and/or documented hyperco-
agulable defects.8 This is the first report, to our knowledge,
of the development of primary paravisceral aortic thrombi
causing peripheral embolization in patients with no or only
minimal preexisting aortic wall pathology and systemic risk
factors. Indeed, even the three patients reported herein may
have had some mild predisposing factors to this phenome-
non including a remote history of blunt trauma (case 1),
heparin-induced platelet aggregation found postopera-
Fig 3. Peripheral embolization from the juxtarenal aorta in a
40-year-old man. TOP, Anteroposterior aortogram showing a
large filling defect in the juxtarenal aorta (white arrow). BOTTOM,
Peripheral angiogram showing embolization of the left popliteal
artery at the adductor canal (white arrow).
JOURNAL OF VASCULAR SURGERY
Volume 36, Number 4 Rossi et al 841
tively (case 1), aortic calcification (case 2), and prior vascu-
lar surgery and instrumentation (case 3). All three patients
were heavy smokers and all exhibited other clinically rele-
vant thrombotic events (one cerebrovascular accident, two
graft thromboses). Therefore, the designation of this syn-
drome as “idiopathic” may simply represent a failure of
identification of a yet-unknown serologic defect.
Therapeutic options for the treatment of aortic mural
thrombi are limited. Most clinicians espouse direct surgical
thrombectomy to assure complete clot extraction under
direct vision, and to prevent embolization to neighboring
major arteries (table).10, 13,15-17 All three patients in this
small series underwent direct visceral aortic thrombectomy,
with sustained primary patency achieved in all cases. Cath-
eter-directed thrombectomy from bilateral femoral arteri-
otomy may occasionally be appropriate for selected infrare-
nal lesions.22 Thrombolysis is an attractive option,
especially for patients with prohibitive operative risk, and
Fig 4. Peripheral embolization from the juxtarenal aorta in a
40-year-old man. Computed tomographic scan showing thrombus
in the juxtarenal aorta (black arrow).
Table I. Published cases of embolization from mural aortic thrombi
Reference Year No. of cases Location Treatment Outcome
Harbison [20] 1957 1 Infrarenal Direct aortic thrombectomy No recurrence
Lipchik et al [28] 1964 1 Descending Direct aortic thrombectomy Intraoperative death
Sako [31] 1966 2 Paravisceral Direct aortic thrombectomy No recurrence
Williams et al [34] 1981 20 Infrarenal 12 Direct aortic thrombectomy 9 well, 1 dead, 1 amputation
2 Systemic anticoagulation 1 well, 1 dead
6 Catheter embolectomy 2 well, 3 dead, 1 amputation
Cunningham et al [36] 1983 1 Paravisceral Systemic thrombolytic therapy No recurrence
Qvarfordt et al [30] 1984 9 Paravisceral Direct aortic thrombectomy 2 dead, 7 no recurrence
Machleder et al [16] 1986 2 1 Infrarenal Direct aortic thrombectomy No recurrence
1 Paravisceral
Hausman et al [26] 1992 1 Descending Thrombolysis No recurrence
Porembka et al [24] 1992 1 Descending Direct aortic thrombectomy No recurrence
Rubin et al [18] 1992 1 Desc. thoracic Aortic resection No recurrence
Farah [25] 1993 1 Ascending Systemic anticoagulation Resolution of thrombus
Freedburg et al [9] 1993 1 Ascending Systemic anticoagulation No recurrence
Josephson et al [23] 1993 1 Descending Direct aortic thrombectomy No recurrence
Aldrich et al [22] 1994 2 Descending 1 Anticoagulation Small bowel necrosis, no
recurrence
1 Direct aortic thrombectomy
Sharifi et al [32] 1994 1 Descending Systemic anticoagulation Death from CVA
Sprabery et al [33] 1994 1 Descending Systemic anticoagulation No recurrence
Lozano et al [29] 1996 1 Descending Unknown Unknown
Wells et al [19] 1996 2 Descending Systemic anticoagulation No recurrence
Agolini et al [35] 1997 1 Descending Direct aortic thrombectomy No recurrence
Crawford et al [7] 1997 3 Descending 1 Direct aortic thrombectomy No recurrence
2 Systemic anticoagulation 1 recurrence
Kalangos et al [12] 1997 1 Ascending Direct aortic thrombectomy No recurrence
Lau et al [14] 1997 5 4 Descending Systemic anticoagulation No recurrence
1 Ascending
Lozano et al [15] 1998 1 Descending Direct aortic thrombectomy No recurrence
Doughty et al [21] 1998 1 Ascending Direct aortic thrombectomy No recurrence
Hartwright et al [11] 1999 1 Descending Direct aortic thrombectomy No recurrence
Hahn et al [10] 1999 6 Abdominal* Peripheral revascularization and
systemic anticoagulation
No recurrence in compliant
patients
Reber et al [17] 1999 8 1 Ascending Graft replacement No recurrence
2 Descending Direct aortic thrombectomy
4 Abdominal Direct aortic thrombectomy
Dougherty et al [8] 2000 2 Infrarenal Thrombolysis No recurrence
Spitte et al [3] 2000 5 Abdominal* 2 Direct aortic thrombectomy Unknown
4 Anticoagulation
*Precise location not specified. CVA, Cerebrovascular accident.
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two separate case reports attest to the safety and efficacy of
this approach.8,26,36 Finally, anticoagulation alone has
been reported to result in slow resolution of some le-
sions,9,27,33 and may be appropriate in high-risk patients.
In summary, paravisceral aortic mural thrombosis in
the absence of intrinsic arterial pathology is a rare clinical
syndrome requiring a high index of suspicion. Its manage-
ment should generally include prompt treatment of the
acute ischemic syndrome(s), followed by direct surgical
thrombectomy and reconstruction.
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